Impact of DNA vector topology on non-viral gene therapeutic safety and efficacy.
Gene therapy continues to grow as an emerging treatment strategy toward numerous diseases. However, such prospects are hindered by the use of viral vectors prompting significant safety concerns along with limitations concerning repeat administrations, size of delivered gene construct, scale-up, high production costs, contamination during production, and lack of desired tissue selectivity. Non-viral gene delivery demonstrates the potential to address the abovementioned limitations, but itself generally suffers from low efficacy. Continuing efforts have been made to develop innovative delivery systems, synthetic gene carriers, and DNA vectors in a concerted attempt to enhance gene delivery suitable for clinical applications. In this review, we focus on the advances in the design of novel DNA vectors catered to enhance transfection and transgene expression and their influences on the efficacy and safety of existing and emerging delivery systems and synthetic vectors for non viral gene delivery.